Some countries in Latin America have introduced a tax on bank withdrawals in order to increase revenue. The debit tax has usually been levied in periods of economic turbulence. This paper analyzes the effects of such a tax on real cash holdings and on balances of different types of bank accounts in Colombia.
Introduction
In 1998 the national government of Colombia introduced a tax on any financial transaction that involves withdrawing money from a bank account. The tax, which is still in effect, was created to alleviate an increasing government debt and has changed from 0.2 percent to 0.3 percent to 0.4 percent of the transaction amount.
The international economic and financial crisis at the end of the 1990s affected countries from Russia to Latin America and produced a reduction in the capital flow into Colombia from developed countries. Investors became much more cautious. This decreased the amount of money in the economy and, as a consequence, interest rates went up. Lower investment also increased unemployment, and along with a crisis in the housing market, banks were left with a very high level of non-performing loans.
The debit tax on all transactions from bank accounts was decreed the same day the country declared a State of Economic and Social Emergency on November 16, 1998. The main purpose of the tax was to raise funds to avoid a financial crisis like those experienced in Chile in 1985 , Venezuela in 1994 , and Mexico in 1995 To contain the crisis, the Colombian government set some short-term goals including increasing the liquidity of the financial sector through actions of the central bank and strengthening the bank insurance fund (FOGAFIN). The tax in question was introduced in order to achieve the latter goal.
1 This paper analyzes data from 1994 to 2007 on real cash holdings, total checking account deposits and total savings deposits (savings accounts and CDs). Taking advantage of the variations in the debit tax, the data set is analyzed in its entirety, and then only for the years following the economic crisis at the end of the 1990s. Surprisingly, the results show no significant effect on real cash holdings. The debit tax causes a significant decrease in checking account balances but no significant effect on savings, except for the second difference of savings, which shows a positive and significant coefficient beginning in 2000.
Little research has been done previously on the effects of this tax. Coelho et al. (2001) highlight general statistical observations, political causes of the tax, and general ideas that future researchers should keep in mind when studying it. Their analysis looks at similar taxes implemented in other countries such as Argentina, Peru, Venezuela, and Brazil. Their IMF paper emphasizes the possible serious effects of taxing the financial sector (i.e., disintermediation), however, no econometric analysis is attempted. Other authors at the Colombian central bank, the Association of Banks (ASOBANCARIA), and the Tax Administration Department (DIAN) have studied the tax on financial transactions but without using econometric tools. There is no previous rigorous econometric analysis of which the authors are aware.
Other lines of research, such as that of Rodríguez (2002) and Clavijo (2005) , focus on the distributional effect of the tax. Clavijo (2005) explains the distributional effects of different taxes, one of which is the tax on financial transactions. He concludes that the debit tax, contrary to the opinions of most politicians and researchers, is not necessarily progressive. Those who own large amounts of capital also have access to financial instruments that are not taxed; in particular, they can make transactions using accounts outside Colombia. Rather, it is small and medium businesses who bear most of the burden. Rodríguez (2002) concludes that the tax is progressive, but only for some periods of time. In other words, its distributional effect is not consistent. This paper contributes to previous research by relying on more years of data and by applying rigorous econometric techniques.
History of the tax on financial transactions
In November of 1998 the Colombian government established the debit tax. It was announced as a temporary tax (from December 1, 1998 until December 31, 1999). The rate was set at 0.2 percent on all transactions from savings or checking accounts and 0.12 percent on interbank transactions, except those with the central bank.
In January of 1999 the tax rate became uniform for all transactions, at 0.2 percent. Later in the same month, the tax was extended through December 2000, and the tax for interbank transactions in national currency was eliminated due to its devastating effect on the interbank market. 2 The following month the government decided that the revenue from the debit tax was to be used to rebuild the area of the country affected by a devastating earthquake.
In December of 2000 the tax became permanent and the rate was increased to 0.3 percent. This came as no surprise given that the tax had become a reliable and easily collectible source of revenue. Three years later the tax rate was increased temporarily to 0. It is important to note that currently some transactions are exempt from the tax. Each account holder may choose one savings account from which he or she is allowed to withdraw up to 350 UVT 3 per month, or approximately 2,748 US dollars (in 1998 dollars).
4 Individuals with a pension may choose a second savings account in which they deposit their pension for an exemption of 41 UVT, equivalent to 322 US dollars (in 1998 dollars). 
Theoretical background
Several articles have looked at the general concept of transaction costs and their implications for money demand. Some examples include Saving (1971 and 1976) and Barro (1976) . In this section we will adapt the substitution analysis in Saving (1971) to the case of the transaction tax. In particular, it is necessary to consider that agents may now be substituting among different ways of holding money, as the relative cost of using bank deposits has increased.
The creation of a tax may have two different effects on decision making. First, individuals may be substituting away from the use of bank deposits in favor of cash holdings, as the relative cost of the former has increased. When the exemptions from the tax were introduced for savings accounts, this same substitution effect would cause an increase in the use of such accounts. Second, the increase in the tax implies that individuals have less total income, and hence the total value of transactions in the economy might decrease along with the demand for all types of money. This income effect occurs when individuals who are remunerated through a bank decide to decrease the total amount of money withdrawn (as total consumption decreases).
The substitution effect between using bank accounts or holding cash may be very small or nonexistent, depending on whether the use of deposit accounts can indeed be substituted for cash. In Colombia, there are many fees for using banking services, in addition to the transaction tax. Therefore, it is very likely that most individuals using banking services do so because they conduct larger transactions for which the use of cash is very difficult and even dangerous. Viewed differently, the absence of any substitution effect that increases the use of cash is economically important because it indicates that agents who really need the banking sector inside the country are those burdened the most by the tax.
3. UVT stands for tax unit value. It is a unit created by the DIAN that changes with inflation and is used in tax legislation. The actual value of the UVT amount specified in regulations changes each year. 4. This is equivalent to approximately 3.500 US dollars in 2007. 5. See Table A1 for a history of the exemptions.
Data
All data was obtained from the central bank of Colombia (Banco de la República), except for the inflation rate, which was gathered from the Department of National Statistics (DANE). The variables are all real with a base period of December 1998. All series are monthly and run from January 1994 to December 2007.
Three measures of money are analyzed: cash holdings, checking account deposits, and balances in M2 not included in M1. Based on the definition used in Colombia, M2-M1 equates to savings accounts and all CDs.
As explained previously, the tax on financial transactions reduces the return on bank deposits, which should generate a preference for cash holdings and financial investments that are not subject to the tax.
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This paper evaluates the existence of such a substitution effect, as well as the existence of any income effect.
Previous literature such as Barro (1976) and Labán (1991) has recognized the relationship between demand for money, expenditure levels, and interest rates. Consequently, this paper is based on a vector autoregression (VAR) model that allows all three variables to be jointly determined in equilibrium. As real GNP increases, it is expected that more money is used to carry out transactions. For this reason GNP is one of the dependent variables that is determined together with interest rates and money demand.
However, not only is the general level of production in the country relevant, but also who has the money. Because sectors such as industry and services tend to have more access to capital sources outside the banking sector than production generated in agriculture, the variable agro/GNP is included as an exogenous variable to control for the percentage of GNP that comes from agriculture. It should be kept in mind that this paper evaluates the use of different measures of money, which depends on the needs and preferences of various sectors of the economy.
Real minimum wage is also included in the model to control for the size of the transactions that most individuals perform. This is because the size of the transactions may affect the substitutability of banking services. In Colombia, where most individuals earn the minimum wage or less, 7 the lower the real minimum wage, the lower we can expect the average transaction size to be in the country.
In addition to the aforementioned explanatory variables, the VAR includes the tax rate on financial transactions and the optimal number of lags of each dependent variable as indicated by different information criteria.
5.
Econometric models
Model A
The first model uses a variable called Dtax which is simply the annual change in the tax rate.
The basic specification is as follows:
where ȳ t is a vector comprised of the following three jointly determined variables: the measure of money, the interest rate, and GNP. Ȳ t-s is that same vector lagged s months, up to the appropriate number p.
8
The vector X t includes the exogenous variables, namely the percentage of GNP that comes from agriculture and the real minimum wage. Dtax t is the annual change in the tax rate, and Dtax01 t is equal to The interaction term on the tax rate variable is introduced because it is possible that the effect of the tax is different beginning in 2001, for each percentage point change. In January of that year the tax became permanent, the second rate change was introduced (the increase to 0.3 percent), and the exemption on some savings accounts took effect. If the tax was to be temporary, some individuals might have opened CDs with the intention of using that money later when the 7. There is a large informal (unreported) sector in Colombia. 8. The specification maintains the standard assumption of lag order symmetry.
tax had expired, thereby increasing the expected balances of M2-M1. A permanent tax could reverse such an effect. On the other hand, an exemption for savings accounts reduces the cost of holding bank deposits, thereby decreasing the expected substitution effect of the tax beginning in 2001.
The aforementioned VAR model is run four times with the following measures of money demand: the rate of growth in real cash holdings, the rate of growth of checking account deposits, the second difference (D 2 ) of the ln(M2-M1), and a transformed first difference (D) of the ln(M2-M1) that is explained in the next section. 5.2. Model B Coelho et al. (2001) warn researchers to exercise caution when drawing conclusions from data on Latin America for the last years of the 1990s. The economic crisis of that period created high levels of instability, so isolating tax effects and exogenous macroeconomic changes may not be possible. This paper analyzes more years of information, however, and the tax rate varied considerably after the 1990s. Even if the effects of the tax cannot be separated from the macroeconomic turbulence of the late 1990s, it is still possible to learn about these effects by focusing on changes in money demand caused by the increase in the tax rate after the crisis ended. By 2001, GNP in Colombia was growing steadily and the country was more stable politically and economically. Thus, to account for a structural change during the period of economic turmoil, Model B is included in the analysis. Model B is identical to Model A except that the data begins in January of 2000, when the first positive GNP growth occurred.
Preliminary tests
As with any time series data, stationarity must be evaluated. The Dickey-Fuller Test with trend and constant is used to determine the existence of unit roots. Nonstationary variables are differenced. The results of the tests are reported in Table 1 .
In summary, the following variables are established as stationary: the first difference of the natural log of real cash holdings (Dln(cash)), 9. Differencing and transformations of the variables are used to achieve stationarity.
which is interpreted as the annual rate of growth of real cash holdings; the annual rate of growth in checking accounts (Dln(checking)); the difference of the annual growth rate of the interest rate for consumer loans (D 2 ln(r)), hereafter referred to as the "second difference"; the second difference of the natural log of GNP (D 2 ln(GNP)); the annual difference of agro/GNP (D(agro/GNP)); and the second difference of the natural log of the real minimum wage (D 2 ln(wage)).
The annual difference of the natural log of M2-M1, which is interpreted as the rate of growth of savings, is not stationary. However, second-differencing it to achieve stationarity would compromise the interpretation of the coefficients and prevent verification of the existence of an income effect or a substitution effect. In this context, the second difference is the change in the rate of growth of the variable, and it does not indicate whether the variable is increasing or decreasing but whether the change occurs faster or slower in response to movement of an exogenous variable. For this reason, we create a transformed variable by applying a refined Hanning linear smoother to the series. 10 The stationary difference between the actual 10. In Stata, the refinement 3RSSH is used. Summary statistics for all variables are found in Table 2 The common selection order criteria for determining the optimal number of lags of the dependent variables are displayed in Tables 3 through 6 . A different measure of money demand is used in each table. The tests include the likelihood-ratio test (LR), the final prediction error (FPE), and the information criteria developed by Akaike (AIC), Hannan and Quinn (HQIC), and Schwarz (SBIC). The latter's tendency to underfit is evident for all measures of money demand. The preferred criteria for a small sample size are the AIC and FPE, which agree in suggesting optimal lags of four when the measure of money demand is real cash holdings and two for all other measures of money demand. Tables 7 through 10 show the effect of the tax during the crisis. When the tax was introduced in 1999, it had an important stabilizing effect on the financial sector. Its purpose was to generate funds to avoid a financial crisis of major proportions, and that goal was achieved. This is evident in this data, as three of the four regressions in Model A indicate that the introduction of the tax contributed to a consistently higher change in GNP growth. In 1999, GNP growth was negative, implying that the decrease in GNP was smaller than it would have been without the tax. Specifically, a 0.1 point increase in the tax rate is associated with an increase in the rate of growth of GNP of 0.46 to 0.57 percent. However, this effect is short-lived. As soon as the tax becomes permanent, the negative sign on the Dtax01 interaction variable eliminates the initial effect. Beginning in 2000, the total effect of the tax rate increases on the changes in GNP growth rates is statistically insignificant.
Results

Model A
Note that the coefficients on the tax variables reported in Tables 7  through 14 are not elasticities. This paper measures the relative effect of each change in the tax, which was always a 0.1 percentage point increase after its introduction; the tax increased from 0.2 percent to 0.3 percent and then to 0.4 percent. It does not measure the effect of a percent increase in the tax rate, because the goal is to estimate the expected impact of yet another increase of 0.1 points by the government. Cárdenas (2001a Cárdenas ( , 2001b shows that real cash holdings have increased considerably after the tax on financial transactions was introduced in December 1998 (see Figure 1) ; however, she relies only on statistics. According to Table 7 , there is no evidence that the tax caused the increase. In fact, real cash holdings decreased in response to the introduction of the tax, indicating that there was no substitution of balances in bank accounts for cash. A 0.1 point increase in the tax rate reduced the growth rate of real cash holdings by 1.72 percent. Moreover, in Model A there is no increase in checking account balances and no estimated effect on savings accounts. Tables 9 and 10 indicate that both measures of change in savings accounts were unaffected by the tax, even when it was introduced.
One possible explanation for this result is that the income effect dominates the substitution effect, as individuals demanded less of all types of money due to fewer transactions. A second, and more likely, explanation is that more transactions were performed using international markets or other institutions not subject to the tax.
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It is possible that some of the balances were directed into illegal channels. A series of Ponzi schemes flourished in Colombia in the early 2000s and started collapsing only in 2008. The "pyramids" collected deposits of individuals from all economic classes, with the poor being the most affected. After the "pyramids" collapsed, individuals blamed 11. Inaccuracy in the reports of the amount of money that nationals keep outside Colombia makes any data analysis regarding specifics on the outflows of capital highly unreliable. The inaccuracy is largely due to tax evasion by nationals who do not report their accounts outside the country.
the government and the banking sector because, they argued, using banking services had become too expensive.
The coefficient on the interaction term, Dtax01, is statistically zero for the dependent variable representing the growth rate of real cash holdings (Table 7 ). This result indicates that after the tax became permanent, increases in the tax did not cause any additional change in agents' behavior compared to their behavior while it was temporary. A plausible explanation is that the tax was never perceived as being temporary. Model A shows that a 0.1 point increase in the tax rate caused a 5.4 percent decrease in the rate of growth of checking accounts (Table 8) . 12 This may be caused by an income effect; however, the tax's effect on real cash holdings should be of a similar magnitude for such an explanation to be plausible. It is more likely that some of the transactions previously handled through checking accounts are now being performed either outside the country or through other channels not subject to the tax. The results suggest that there was some disintermediation caused by the tax on financial transactions. Our finding is in accordance with statistics recorded previously (Cárdenas, 2001b and on the significant decrease in the number of checks cleared by the central bank after the tax was created. p-value for F statistic 0.0000 0.0000 0.1165 Statistically significant at the 1% level (***), at the 5% level (**), and at the 10% level (*).
12. This effect did not change after 2000. Subsequent increases in the tax continued to have the same effect when the tax was permanent as when it was temporary. Again, this can be explained by the tax never being perceived as temporary. 
Model B
Model B focuses only on observations starting in the year 2000, when GNP growth became positive. Since then, the country has been more stable economically and politically. Any change in the tax rate during this period was a change in a permanent tax.
The results for Model B show that beginning in the year 2000, changes in the tax have no effect on real cash holdings (Table 11 ). The results for the growth rate of checking account balances are very similar in sign and magnitude to those discussed for Model A.
The variable Dtax is significant when the measure of money demand is the growth rate of checking account balances and the second difference of ln(M2-M1) (Tables 12 and 14 , respectively). The most important difference between Models A and B is the sign of the coefficient of Dtax for changes in the growth rate of savings accounts. In Model B this is positive, indicating that an increase of 0.1 points in the tax rate causes a 1.06 percent increase in the change in the growth rate of savings account deposits. This result is consistent with the introduction of exemptions for such accounts, as increases in the tax cause individuals to substitute away from checking toward savings accounts. Because the models are based on the growth rate of checking accounts but changes in the growth rate of savings accounts, we cannot be sure that the reduction in checking account deposits is offset by the increase in savings account deposits. It is likely that although some balances were transferred into savings accounts, some actually left the Colombian banking system. Figures 4 and 5, respectively, show impulse response functions for the growth rate of checking account balances and for changes in the growth rate of savings account balances. The growth rate of checking account balances decreases in response to an increase in the tax, then trends back to the long-run equilibrium. Although the growth rate of checking account balances returns to what it was before the tax increase, the reduction in account balances is permanent; balances would have grown faster for 30 months if not for the tax increase. The change in the growth rate of savings accounts exceeds its pre-tax-increase level for 30 months before returning to its long-run equilibrium. 
Conclusion
Some countries in Latin America have introduced a bank debit tax in order to increase revenue. The tax has usually been levied in periods of economic turbulence. This paper analyzes the effects of such a tax on real cash holdings and on balances of different types of bank accounts in Colombia.
We find evidence of disintermediation, but no evidence of a substitution effect from any kind of bank account toward cash holdings. There is evidence, however, that the tax does increase the change in the growth rate of savings account balances, indicating a substitution effect between types of bank accounts. This effect is seen in Model B, which considers only data beginning in 2000.
This paper is not able to measure whether the increase in savings account balances corresponds to the entire decrease in checking account balances. Nevertheless, the results imply that the tax has caused some exodus of money from the financial sector, since the effect on checking account balances is large and negative. The presence of disintermediation can have serious detrimental effects on the growth potential of the country.
Only checking account balances show changes in both models, and these are always negative. A complete analysis of the effects of the tax on other investments like stocks and bonds is left for future research. However, the stock and bond markets in Colombia are rather limited and most individuals do not have access to them. Even though interest rates in Colombia are now lower due to improved financial and political stability, the outflow of capital reduces the amount available for investment in a country with extremely high financial services costs. The additional increase in the cost of capital generated by the tax on financial transactions has introduced efficiency problems into the Colombian banking sector.
